The successful demonstration that antiretroviral (ARV) 
INTRODUCTION
Recent research has expanded the range of safe and effective HIV prevention modalities from the previously available behavioural and barrier methods to include voluntary medical male circumcision (VMMC) 1 and antiretroviral drugs (ARVs) used preventively.
2 ARVs have reduced HIV acquisition when delivered in both topical and systemic forms, 3 and two different strategies have shown efficacy in particular populations: early treatment for prevention (T4P), which is treatment with ARVs for HIV-positive partners in HIV-serodiscordant couples (where one sexual partner has HIV and the other does not) before treatment eligibility; and pre-exposure prophylaxis (PrEP), using ARVs daily or peri-coitally to prevent HIV acquisition in HIV-negative people at high risk of HIV acquisition. 4 These salutary findings have implications for the design of future research trials, intensifying discussions about the ethical obligations to provide them and the feasibility of fulfilling such obligations in resource poor settings. Specifically, it is critical to consider whether early T4P or PrEP should be added to the prevention package for participants in future HIV prevention trials. In this article, we focus primarily on questions related to PrEP.
In April 2012, a group of HIV prevention researchers, policy makers, bioethicists, and advocates participated in a panel discussion at the Microbicides 2012 conference in Sydney, Australia. They grappled with some of the considerations that need to inform decisions about the standard of prevention packages to use in HIV prevention trials in view of emerging evidence on novel HIV prevention modalities. 5 The organisers and some of the panelists, who co-authored this article, came from five different countries and four continents. This article aims to reflect that discussion and to extend it with new information, including the recent approval of combined daily oral tenofovir (TDF)/emtricitabine (FTC) as preexposure prophylaxis (PrEP) by the United States Food and Drug Administration (FDA), 6 and the recommendations from the US Centers for Disease Control and Prevention regarding the use of TDF/FTC for individuals at high risk of HIV acquisition.
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STANDARD OF CARE
In the setting of clinical trials, 'standard of care' is an umbrella term that describes the care provided to research participants. In HIV prevention trials the term has been used to describe at least four different, but related, considerations. First, it refers to the 'standard of prevention', which is the risk-reduction package provided to all participants in a trial. 8 This package comprises the measures used to help minimize the risk of HIV infection. Second, there is 'ancillary care', which is health care provided to trial participants for conditions that are not directly associated with the research question, such as contraception and reproductive health care, cervical cancer screening, and treatment for unrelated illnesses that arise during trial participation. 9 Third, there is 'standard of care' regarding HIV treatment that will be provided to trial participants who seroconvert during the course of a trial. Fourth, 'standard of care' may refer to a proven effective intervention provided as the comparator arm in a trial to which the experimental intervention is compared. 10 This article focuses specifically on standard of prevention.
Both the standard of prevention in trials and the inclusion of a new HIV prevention modality as established practice in normative guidance and national health policies have profound impacts on design feasibility and the ability to interpret HIV prevention trials. In this paper we outline the tensions associated with determining the standard of prevention package for HIV prevention trials.
CURRENT STANDARD OF PREVENTION PRACTICE
In HIV prevention trials, HIV prevention options currently offered to participants typically include provision of male condoms, female condoms on request, HIV testing and counselling, safer sex counselling, treatment of sexually transmitted infections (STIs), education and provision of or referral for VMMC, and access to sterile injecting equipment. 11 In addition, arrangements are often made to meet participants' requirements for health care not directly related to the trial, either through trial sites or through referral to local health services.
The evidence supporting the use of ARVs for prevention 12 raises the pivotal question about whether these new ARV-based prevention strategies (TDF/FTC PrEP and early T4P) should be included in the standard of prevention package for HIV prevention trials.
Focusing on the issue of PrEP, we begin with a review of relevant normative guidance on standards of prevention and care in HIV prevention trials in general. Next, 5 we consider scientific, regulatory, policy and community perspectives that may inform the question of whether PrEP ought to be included in the standard of prevention package. We then apply the guidelines based on such information.
NORMATIVE FRAMEWORKS
There are two prominent sets of ethical guidelines that deal specifically with HIV prevention trials: the UNAIDS/WHO Ethical Considerations in HIV Biomedical Prevention Trials 13 and the HIV Prevention Trials Network (HPTN) Ethics Guidance for Research.
14 While both guidance documents intend to inform global HIV prevention research, they were derived by very different groups with unique primary missions; the UNAIDS guidance was developed by an international normative agency while the HPTN guidance was designed by a US-based global network engaged in HIV prevention research and is accordingly designed to address some specific needs of the network. 15 In some respects these documents are complementary, but they differ in the way that they outline the obligations regarding standards of prevention and care. 16 Guidance point 13 of the UNAIDS/WHO document addresses standards of prevention, stipulating that there is an obligation to provide:
. . . access to all state of the art HIV risk reduction methods . . . to participants throughout the duration of the biomedical HIV prevention trial. New HIV-riskreduction methods should be added, based on consultation among all research stakeholders including the community, as they are scientifically validated or as they are approved by relevant authorities.
This obligation is grounded in the ethical principle of beneficence. A key intention of the guideline is to prevent double standards between high-and low-or middleincome countries, and to be a tool in the progressive realisation of the right to health. Allowance is made for negotiation among stakeholders after new prevention modalities are validated or approved for use by relevant agencies, with respect to potential impact on feasibility and the ability to isolate the safety and efficacy of the biomedical HIV modality being tested.
The HPTN Ethics Guidance takes a somewhat different stance, distinguishing between an ethical obligation and an ethical aspiration. Using this framework, and also based in the ethical principle of beneficence, guidance point 9 on the standard of prevention identifies the provision of an 'effective' prevention package for trial participants as obligatory. The criteria offered for what constitutes an effective prevention package is one for which there is established evidence of efficacy, that is practically achievable in the trial setting, and that is reasonably accessible. The precise content of that package, however, is defined as an 'ethical aspiration'. The commentary states that in certain settings proven risk reduction methods such as male circumcision may be culturally inappropriate and others such as needle exchange may be illegal. It goes on to argue that providing an array of state-of-the-art risk reduction methods that are not available outside the trial could constitute undue inducement to participate. The HPTN document also provides guidance on other aspects of research, including specifying processes of community engagement, capacity building, and partnerships.
The HPTN document is structured to address issues that arise sequentially from before the trial starts to its conclusion and it identifies stakeholders responsible for implementing guidance points. In addition, it specifies a conception of justice in its underpinning principles, namely 'social justice', which is defined as 'the ethical concerns related to treating people equally, avoiding exploitation, and trying to reduce health disparities '. 17 Implicitly, this conception focuses on equality between people inside the trial and people outside the trial in a local community, in contrast to concerns about reducing global health disparities between people in high-income countries and those in low-and middle-income countries. 18 This approach to the standard of prevention reflects the HPTN document's genesis as a document produced for and by a research network. In designating actions as obligatory or aspirational, the document 17 S. Rennie, J. Sugarman and the HPTN Ethics Group, op. cit. note 9, p. 14. 18 When conducting a study, a principal investigator can address within-country disparities through cooperation and referral networks with local health services, but international disparities may be impossible to address due to major funding and infrastructure deficits.
intends to help clarify the extent to which particular guidelines must be met by those responsible for it. 19 While the UNAIDS guidelines recommend the adoption of all state-of-the-art risk reduction methods, the HPTN document takes a less categorical stance. The rationale for the latter is to guard against people within a trial having access to a higher standard of prevention than is available to local communities, which might be unfeasible to integrate into local health systems. 20 This approach effectively shifts the discourse about double standards, understood elsewhere to mean disparities between high-income countries and low-and middleincome countries, to one that centres on the local community. 21 The UNAIDS recommendation, on the other hand, supports access to a standard of prevention than the local community may only aspire to, which can be justified on the basis that participants bear a greater risk than other community members by exposure to an unlicensed product.
Although both documents recommend engagement of stakeholders in establishing the standard of prevention packages for trials, the UNAIDS/WHO document states that the final package should be 'based on consultation among all research stakeholders including the community'. It also states that the consultative process needs to take into consideration scientific validation 22 of the tools to be included in the package and whether relevant authorities have approved the use of such tools for HIV prevention.
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In addition to these two sets of guidelines, there is a set of consensus points developed by a group of HIV prevention researchers and bioethicists in 2009 at a 'Standard of Prevention' consultation in Uganda. 24 These consensus points are consistent with the UNAIDS/WHO guidelines stating that a new intervention is considered 'state of the art' when it is approved by a relevant regulatory authority or included in normative guidelines. However, they also encouraged trials already underway (for example, on-going PrEP trials) to continue, in order to get maximum information about preventive modalities in different populations. Further, consensus was not reached on the potential role of research to 'drive or "ratchet up" the standard of care available in many settings'.
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SCIENTIFIC CONSIDERATIONS
To determine whether PrEP should be integrated into the standard of prevention, it is necessary to review the relevant scientific information. The cascade of positive trial results using ARV for HIV prevention began in July 2010 with CAPRISA 004. This trial looked at the efficacy of 1% tenofovir gel formulated as a topical PrEP agent (a microbicide) for intra-vaginal application before and after sex. Tenofovir gel reduced the risk of HIV infection in study participants by 39% when compared to those using placebo, with a strong correlation between detectable drug and observed efficacy, thereby providing the first indication of the importance of adherence for protection. 26 These results await a confirmatory trial, as CAPRISA 004 was a test-of-concept trial, not designed to provide sufficient evidence to support licensure. As discussed later in this paper, a subsequent trial known as VOICE that tested daily use of tenofovir gel did not confirm the results. 27 So whether licensure is forthcoming will depend on the results of a further trial of pericoital gel use, known as FACTS 001, that commenced in October 2011.
Four months after the results of CAPRISA 004 were made known, results from the iPrEx study were published, showing that daily oral PrEP, a combination of tenofovir/ emtricitabine (TDF/FTC) in tablet form, reduced HIV acquisition by 44% in a population of men who have sex with men (MSM) and transgender women who have sex with men at high risk of acquiring HIV. Again, efficacy increased with improved adherence to the study product. using combined TDF/FTC, with its tenofovir-only arm showing a 67% reduction. 29 The TDF2 study, conducted among heterosexual men and women in Botswana, showed a 62% reduction in HIV acquisition using TDF/ FTC. 30 Amidst these positive results are those of two ARVbased HIV prevention trials that did not demonstrate a benefit of daily oral TDF/FTC and tenofovir as PrEP: the FEM-PREP, 31 and VOICE 32 trials, respectively. In FEM-PREP, the failure of oral TDF/FTC was linked to poor adherence, indicated by only 31% of women in the active trial arm having detectable drug in their blood. 33 The VOICE study also did not demonstrate a protective effect for the daily use of tenofovir gel or tenofovir-only oral PrEP and both these arms were stopped for futility. 34 Thus, two products that had positive results in other trials, tenofovir gel in CAPRISA 004 and oral tenofovir PrEP in Partners PrEP, were unable to be confirmed in VOICE. Speculation about these conflicting results includes discussion of the different dosing schedule for gel use (VOICE used a daily rather than a peri-coital dosing schedule), and possible adherence issues with the tablet. Although differences in the populations studied, sexual behaviours, genital mucosal integrity, and other co-factors for acquisition may have played a role, low levels of actual gel or tablet use, resulting in inadequate genital tract drug concentrations, seems to be the explanation for these divergent trial results. 35 The VOICE trial included an arm studying daily oral TDF/FTC which was also found ineffective.
REGULATORY CONSIDERATIONS
Regulatory authorities that stipulate the level and strength of evidence required for licensure can have a considerable impact on trial design. The recent FDA approval of, and CDC guidance for, the use of daily oral TDF/FTC PrEP highlight the importance of considering it when determining the standard of prevention for trials that include sites in the USA and/or are funded by the US government. This will be especially complex for multicountry HIV prevention trials where other nations have not yet approved PrEP, since they may raise concerns about interpretability and double standards. Of interest, the FDA had requested that its Antiviral Advisory Committee that considered the TDF/FTC application discuss the implications of approval of TDF/FTC for PrEP for future placebo-controlled trials. Unfortunately, the Advisory Committee did not have time to undertake such discussions.
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POLICY CONSIDERATIONS
While the scientific and regulatory questions and issues are complex, considerations about national policy can make decision-making about standard of prevention packages in research even tougher, particularly due to the time lapse between scientific validation of an intervention and it being adopted as policy. One case in point is the Phambili HIV vaccine study that took place in South Africa and enrolled until September, 2007. 37 The trial included VMMC in the standard of prevention package offered to male study participants, preceding by three years the launch of a national VMMC programme in South Africa in April 2010. 38 The decision to include VMMC in the trial was made on the basis of the scientific validation of VMMC for HIV prevention. 39 By the time the Phambili trial started, the WHO/UNAIDS had made a recommendation to adopt VMMC in high incidence countries such as South Africa. 40 Had the investigators waited for the national programme, Phambili participants would not have had access to a proven effective intervention. This example shows that it is possible, where scientific validity is unequivocal, for trial protocols to adopt interventions as standard of prevention ahead of national guidelines.
COMMUNITY CONSIDERATIONS
While researchers and research networks differ with regard to the level and timing of community consultation, to date many critical decisions made by researchers and sponsors designing clinical trials have been made well before the studies commence. At the time of grant writing, for example, researchers may have identified a 'high-incidence population' but not the specific communities with which the research will take place. This makes undertaking preparatory work in communities within tight timeframes very difficult. Therefore guidelines that require consultation with research stakeholders and communities to help define standard of prevention packages can entail practical challenges. 41 While there are recognised efforts by multiple HIV prevention trial networks to engage community representatives in dialogue about the design and implementation of these trials, 42 extensive grassroots consultations prior to conclusion about the content of the standard of prevention packages for research may not, and indeed cannot, always occur. 43 While some researchers make exceptional efforts to achieve meaningful community engagement in all aspects of clinical trial design and implementation, grassroots consultation in developing countries has its special challenges due the complexity of randomized clinical trials and limited understanding of the concepts in the community at large. This is further compounded by low levels of literacy in many resource poor countries 44 resulting in limited participation and contribution of communities towards meaningful discussions around evolving standards of care for participants in clinical trials.
Timing is also critical: where researchers consult with the community after trials have been designed or after ethics approval of research protocols, community dialogue may be limited to simply ensuring successful community entry and entreating community support and subsequent ongoing input for project implementation. 45 UNAIDS and AVAC developed the Good Participatory Practice guidelines document (GPP) that details expected engagement processes with communities throughout the lifecycle of a trial and describes how to establish mechanisms that give communities opportunities for input in the research. Such inputs include discussing the standard of prevention packages. 46 The use of the GPP principles is expanding 47 and multiple efforts at promoting their wider use are being undertaken by HIV prevention research networks.
Even where research has mechanisms to facilitate dialogue with community representatives, having communities negotiate the standard of prevention packages remains difficult given a myriad of issues that constrain this practice, including the structural inequalities that exist between researchers and community members -and indeed between high-and low-and-middle-income countries. 48 In view of these limitations, standard prevention packages should be provided in line with clearly defined guidelines as a responsibility of researchers to the research participant. 49 The utilisation of GPP as a practice guide in the design and implementation of HIV prevention research is expected to better systematise community engagement and promote greater ownership of research by communities.
The inclusion of PrEP in prevention packages provided to study participants could build critical service delivery capacity in the absence of country policies. As a consequence, this might facilitate the development of supportive policies and appropriate responses to the results of PrEP demonstration projects. Assuming that trial feasibility is not undermined by trials becoming too expensive to conduct or difficult to interpret, it can be argued that the immediate potential benefit of reduced HIV infection risk for study participants is a legitimate derivable benefit from the trial for the community, even if this cannot be sustained beyond the research.
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APPLYING THE GUIDELINES
Given that the USA FDA has approved the use of daily oral TDF/FTC as PrEP, at first glance the UNAIDS/ WHO ethical guidance would appear to favour its inclusion in the HIV prevention package for future HIV prevention trials. However, the UNAIDS/WHO guidelines indicate that approval must be by relevant authorities. 51 Of course, many national regulatory authorities may hesitate to approve PrEP without WHO recommendations. In this regard, WHO has published guidance on the use of PrEP in demonstration projects for HIVserodiscordant couples and men and transgender women who have sex with men at high risk of HIV.
52 Such demonstration projects are intended to gather further information about adherence, HIV testing protocols, drug resistance and other factors considered key to the development of general guidance for implementing PrEP.
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If TDF/FTC PrEP were to be deemed to be part of the standard of prevention package for HIV prevention trials, by definition it would need to be offered to all participants. 54 Given its anticipated effects, this would necessitate larger sample sizes to achieve the same number of HIV seroconversion endpoints. HIV prevention trials that included a TDF/FTC standard of prevention would therefore be both more expensive and take longer to reach a conclusion. An example of this design could be an HIV vaccine efficacy trial in the US. While the primary comparison would be between the efficacy of the experimental vaccine and the placebo vaccine, all the participants in both groups could be offered daily oral TDF/FTC as part of the risk reduction package. The sample size would be at least twice as large as it would have been, had PrEP not been available. 55 There are additional considerations for an HIV vaccine efficacy trial conducted in resource limited settings. Here, the use of TDF/FTC as part of the standard of prevention package could create differences between trial participants and their communities, particularly where public access to this drug as part of treatment of HIV is not universal, let alone for PrEP. This would be considered by many to be problematic from a social justice perspective, but further empirical research is required to understand how standards of prevention affect health care availability and social dynamics.
The ethical obligation to provide state-of-the-art prevention packages during HIV prevention trials therefore needs to reconcile the tension between a moral obligation to ensure optimal protection of and benefits for study participants, and the imperative to find effective userfriendly HIV prevention technologies.
MOVING FORWARD
Despite considerable progress in developing safe and effective means to prevent HIV infection, there remains a need to develop and test approaches in different populations. In doing this work, a balance needs to be struck between prioritising the protection of trial participants and facilitating ongoing research into new HIV prevention technologies that might prove safer, more acceptable, less expensive, more effective, and more feasible in low-and middle-income countries. Not all new options will be better in all respects (and some might fail), but the goal is to have a set of options to cover different contingencies. How to facilitate this through research remains controversial, and is a subject of ongoing debate and discussion. These debates and discussions emphasize the difficulty of reaching a consensus on the appropriate standard of prevention package for HIV prevention trials for different study populations in different countries.
There is a broad consensus that for all HIV prevention trials, all study participants should receive a standard HIV prevention package including male and female condoms, STI treatment, and behaviour change communication, as well as education and referral for VMMC in the instance of heterosexual men who are at particular 50 M. Ukpong risk of HIV exposure. 56 However, currently there is no consensus regarding whether PrEP should be part of the standard of prevention package in HIV prevention trials and whether it should be used as a comparator arm. Decisions by national authorities are not the only factors to be considered in making this determination, but there is a lack of a clear decision-making framework at the international level to clarify whether PrEP should be included. While there are some conflicting trial results, the FDA approval of TDF/FTC for the purposes of PrEP fulfils the 'scientific validation' requirement of the UNAIDS/WHO Guidelines. However, stakeholder agreement is needed, and the stakeholders -including regulatory bodies, trial communities, research sponsors and HIV prevention researchers -have different interests, perspectives, and levels of influence on the issue.
Reducing and eliminating HIV acquisition is a global health priority. The goals of HIV prevention research must be to find the most effective and efficient ways of using existing tools, including ARV-based prevention, and to establish the effectiveness of new tools. Randomised controlled trials are an important part of this.
In addition, there is a need for further empirical research on standard of prevention practices and beliefs that might inform decision making about whether or how to include newly validated technologies. Research into what has been offered at various trial sites to date, how this was justified (including how various guidelines were used), and what were the perceived consequences of this in terms of both short-and long-term health benefits for trial participants and their communities would be most valuable to inform ongoing discussions. A pivotal question is whether higher standards of care for trial participants eventually 'ratchet up' standards in their communities, or whether such standards promote inequity.
Determining the appropriate trial design and prevention package for a particular study in a specific HIV risk population requires careful consideration, taking account of national and international guidelines, ARV programme coverage, and the perspectives of researchers, ethics committees, trial sponsors, regulators, communities, and other HIV prevention trial stakeholders. There is currently no documented evidence on consultative decision-making processes for defining the standard of prevention packages for HIV prevention research. The field needs to develop processes that engage all stakeholders in realistic and practical decision-making in a time-sensitive manner, without undue prioritisation of financial considerations above the interests of trial participants.
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